Two isolates of Gram-reaction-positive, facultatively anaerobic, motile, rod-shaped, endospore-forming bacteria were identified during a survey of the diversity of strains belonging to the genus Bacillus deposited in the Agriculture Research Service Culture Collection. These strains were originally isolated from soil in Evolution Canyon III (Israel) [5] . Although it is also a member of this clade, Bacillus aerius was not included since the type strain is no longer available from the original authors or any culture collection [6] . Regardless, the 16S rRNA gene sequence of strain NRRL B-41327
During a survey of the biodiversity of the strains belonging to the genus Bacillus in the Agricultural Research Service Culture Collection (NRRL), we identified two strains (NRRL B-41327 T and NRRL B-41294 T ) that appeared to be phylogenetically unique, based on 16S rRNA gene sequences. As part of a study incorporating ecology into bacterial systematics [1] , these strains were isolated from separate soil samples (1-3 cm depth) taken in Evolution Canyon III, located in the southern Negev Desert, at Nahal Shaharut, Isreal. Both strains shared a close relationship with strains in the Bacillus licheniformis clade, which includes B. licheniformis [2] , Bacillus paralicheniformis [3] , Bacillus glycinifermentans [4] and Bacillus sonorensis [5] . Although it is also a member of this clade, Bacillus aerius was not included since the type strain is no longer available from the original authors or any culture collection [6] . Regardless, the 16S rRNA gene sequence of strain NRRL B-41327
T was found to share the highest identity (99.7 %) with the type strains of B. sonorensis (99.7 %) and B. paralicheniformis (99.7 %), and strain NRRL B-41294
T was found to share similarly high levels of nucleotide sequence identity with the type strains of B. sonorensis (99.2 %) and B. licheniformis (99.1 %).
Because past studies of species of the genus Bacillus have shown that multilocus sequence analysis (MLSA) [7] and phylogenomic analysis [4, [8] [9] [10] [11] [12] [13] can better differentiate species at the molecular level than analysis of 16S rRNA gene sequence data alone, we produced draft genome sequences of NRRL B-41327 T and NRRL B-41294 T to confirm their taxonomic identities. DNA-DNA relatedness (in silico) between these strains and the type strains of the nearest phylogenetic neighbours showed that these strains represent two novel species in this clade. We subsequently characterized these strains using a polyphasic taxonomic approach and compared them with the type strains of closely related species of the genus Bacillus. On the basis of the data gathered in this study, strains NRRL B-41294  T and NRRL B-41327 T should be recognized as representatives of two novel species of the genus Bacillus, for which the names Bacillus swezeyi sp. nov. and Bacillus haynesii sp. nov. are proposed. Below we describe the results of our analyses.
Strains NRRL B-41294
T and NRRL B-41327 T grew well on nutrient agar (NA; Difco), Luria-Bertani agar (LB; Difco), trypticase soy agar (TSA; Difco), Reasoner's 2A agar (R2A) and tryptone glucose yeast extract agar (TGY) at 30 C. We tested the temperature range for growth at 4, 10, 15, 25, 30, 37, 50, 55, 60 and 65 C on R2A agar by allowing plates to incubate for up to 14 days. The pH range for growth was determined from pH 3.0 to pH 11.0 for 3 days in TGY broth buffered with acetate buffer (pH 3.0-6.0), Tris/HCl buffer (pH 7.0-9.0) or carbonate buffer (pH 10.0-11.0), and adjusted with HCl or NaOH [14] , at 28 C. NaCl tolerance was investigated by using TGY broth supplemented with 0-20 % (w/v) NaCl, in 2 % increments, at 28 C for 3 days. Both strains were able to grow on NA, LB, R2A, TSA and TGY agar. Both strains grew at a pH range of 5.0-10.0 and a temperature range of 15-60 C. They grew with a range of NaCl concentrations from 0 to 12 % (w/v). The optimum temperature and pH for growth were 37 C and pH 7.0, respectively, based on optical densities. Growth under anaerobic conditions was determined on anaerobic agar (Difco) at 30 C using a GasPak jar (Merck) in an atmosphere of <1 % O 2 , !13 % CO 2 and 86 % N 2 for 7 days [15] . Both strains were able to grow under these conditions and, therefore, are considered facultative anaerobes. Spore morphology was determined in tryptic soy broth (TSB; Becton Dickinson) diluted 1 : 9 with water containing 50 mg MnSO 4 l À1 using cells grown in 10 ml of broth in 50 ml conical tubes incubated at 28 C and 200 r.p.m. for 48 h. Cells containing endospores were heat fixed and observed using phase contrast microscopy. Strain NRRL B-41294 T produced central-paracentral, ellipsoidal endospores with unswollen sporangia (Fig. S1 , available in the online Supplementary Material). Colonies formed on TGY were creamy white, mucoid, translucent and raised, and were 3-4 mm in diameter after 2 days of incubation at 37 C. Rods were found to be 0.8±0.1 µm in diameter and 2.8±0.4 µm in length when cultured in 1/10 TSB. Strain NRRL B-41327 T produced central-paracentral, ellipsoidal endospores with unswollen sporangia (Fig. S2) . Colonies formed on TGY were creamy white, mucoid, translucent and raised, and were 3-4 mm in diameter after 2 days of incubation at 37 C. Rods measured 0.7±0.1 µm in diameter and 2.1 ±0.2 µm in length when cultured in 1/10 TSB.
Carbon source utilization was tested using the OmniLog Data Collection system (Biolog). Strains NRRL B-41327 T and NRRL B-41294 T were cultured overnight on Biolog universal growth plates and prepared according to the manufacturer's instructions for the GEN III MicroPlate test panel using protocol A (Biolog) at 33
C. An OmniLog Data Collection instrument (Biolog) was used to collect data in 15 min increments for 22 h. The experiment was conducted in triplicate. The metabolic characteristics of the two novel strains and the closely related strains provided some distinguishing phenotypes (Table 1) . Cells of strains NRRL B-41294 T and NRRL B-41327 T could be distinguished from closely related strains based on carbon utilization assays. In traditional metabolic assays, the two strains utilized citrate and hydrolysed starch, gelatin and casein. They produced acid from glucose, but no gas. Catalase and oxidase activities were examined using 3 % (v/v) hydrogen peroxide solution 
and 1 % (w/v) tetramethyl-p-phenylenediamine dihydrochloride (Difco), respectively. Both strains were catalase positive and oxidase negative.
Next, we characterized chemotaxonomic properties of the two novel strains. Determination of cell-wall diamino acid was performed according to the method described by Staneck and Roberts [16] . The cell-wall peptidoglycan of both strains contained meso-diaminopimelic acid. Total cellular fatty acid content was measured using the MIDI protocol (Microbial Identification) and analysed on an Agilent 7890 gas chromatograph. The strains were grown for 24 h at 28 C on TSA and prepared using the standard MIDI protocol for extraction and production of fatty acid methyl esters. The total cellular fatty acid profiles showed a large amount of branched fatty acids; the major components (>5.0 %) were anteiso-C 15 : 0 , iso-C 15 : 0 , iso-C 17 : 0 , anteiso-C 17 : 0 and C 16 : 0 . The profiles of the close relatives B. licheniformis, B. paralicheniformis, B. glycinifermentans and B. sonorensis were included for comparison ( Table 2 ). The fatty acid profiles did not appear to be distinguishing.
DNA extraction for genome sequencing was performed on pelleted bacterial biomass cultured in TGY liquid medium using a Qiacube instrument with a QIAmp DNA mini QIAcube kit (Qiagen). The genomic DNA was prepared for sequencing using a Nextera XT library preparation kit following the manufacturer's suggested protocols. The libraries prepared were sequenced using a MiSeq DNA sequencer with the MiSeq V3 2Â300 sequencing kit. The resulting reads were quality trimmed to the Q30 confidence level. The draft genome was assembled using CLCbio Genomics Workbench 9.5 (Qiagen) using default parameters.
Genome comparisons and alignments for phylogenetic trees were made using BIGSdb software [17] . The phylogenetic tree was reconstructed using MEGA 7.09 software [18] . Neighbour-joining trees were reconstructed using the TamuraNei model [19] with a gamma correction (alpha value=0. (Fig. 2) . Strain NRRL B-41282 was originally isolated from the same soil location as NRRL B-41294
T and appears to be clonal. B. licheniformis S 16 was originally isolated from a soil sample in Pakistan, and no additional information is available. The analysis also identified six B. paralicheniformis strains (LMG 6934, LMG 7559, S127, SB47, CPSM8 and MSP5.4) that were incorrectly labelled as B. licheniformis or Bacillus sp. The B. licheniformis strain BT1BCT2 was accessioned into GenBank as Bacillus sp.
In silico DNA-DNA hybridization (DDH) was determined online at http://ggdc.dsmz.de/distcalc2.php using the Genome-to-Genome Distance Calculation (GGDC) version 2.1 as described by Meier-Kolthoff et al. [20] . The estimated in silico DDH values were calculated using formula two at the GGDC website, originally described by Auch et al. [21] and updated by Meier-Kolthoff et al. [20] . Formula two of the GGDC is the only function appropriate to analyse draft genomes, which is the case for most of the genomes in this study [20] . DNA relatedness of NRRL B-41327 T , NRRL B-41294 T and their most closely related species is shown in Table 3 . DNA relatedness of NRRL B-41327 T and strain S 16 was found to be 91.5 %, confirming that they are conspecific. The in silico DDH relatedness between NRRL B-41327 T and the type strains of neighbouring species varied from 23.8 to 64.4 %, which is below the threshold of 70 % for species delineation [22] . Average nucleotide identities were calculated using the EzBioCloud web service [23] and are also reported in Table 3 .
Based upon the consensus of phylogenomic and phenotypic analyses, we conclude that strains NRRL B-41294
T and NRRL B-41327 T represent novel species within the genus Bacillus. Cells are Gram-reaction-positive, facultatively anerobic, motile, endospore-forming rods that are 0.7-0.9 µm in diameter and 2.2-3.7 µm in length when cultured in 1/10 TSB. Central-paracentral ellipsoidal endospores are observed with unswollen sporangia. Colonies formed on TGY are creamy white, mucoid, translucent, raised and are 3-4 mm in diameter after 2 days of incubation at 37 C. Able to grow on NA, LB, R2A, TSA and TGY agar. Cells may be distinguished from those of closely related strains based on utilization of various carbon sources: D-galactose, myo-inositol, mucic acid and D-saccharic acid. Grows at pH 5.5-10 and at temperatures of from 15 to 60 C. They have a NaCl tolerance of 0-12 % (w/v). The optimum temperature and pH for growth are 37 C and pH 7.0, respectively. The cells are catalase-positive and oxidase-negative. The cell-wall peptidoglycan contains meso-diaminopimelic acid. The primary fatty acids are anteiso-C 15 : 0 , iso-C 15 : 0 , iso-C 17 : 0 , anteiso-C 17 : 0 and C 16 : 0 . Can hydrolyse starch, gelatin and casein and utilize citrate. Produces acid from glucose, but does not produce gas.
DESCRIPTION OF BACILLUS HAYNESII
The type strain is NRRL B-41294 T (=CCUG 70177 T ) and was isolated from soil in Evolution Canyon III in the Southern Negev desert in Israel. The DNA G+C content of the type strain is 44.3 mol%.
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